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CHAN ET AL.: Validation of the Specific Activity Scale Hong Kong Chinese Version among Chinese Patients
with Heart Diseases. Background: The interview-based Specific Activity Scale classified cardiac patients into four
functional classes based on ability in performing the specific activities with symptom consideration. This tool is
widely used by occupational therapist in evaluating the functional performance in cardiac rehabilitation program but
it has not been translated into Chinese language. Objective: The objective is to study concurrent validity and testretest reliability of the Specific Activity Scale Hong Kong Chinese version (SASHKCV) on patients with heart diseases
in Hong Kong. Methods: This was a prospective study where cardiac patients were recruited in day cardiac
rehabilitation centres. SASHKCV was conducted twice within 7 days. Metabolic Equivalent (MET) in stress test was
collected within study period. Results: 179 patients had completed the SASHKCV and stress test. Patients with recent
Myocardial Infarction (MI) during initial assessment were classified as MI group. The other patients were sorted into
non-MI group. The results of the test-retest reliability of the MI group was 0.948 (p<0.001), and that of the non-MI
group was 0.933 (p<0.001). Total group correlation was 0.944 (p<0.001). Furthermore, the correlation between the
functional class of SASHKCV and MET in MI group was 0.459 (p<0.001) and non-MI group was 0.536 (p<0.001).
Overall correlation coefficient was 0.496 (p<0.001). Conclusion: SASHKCV is a valid and reliable tool in evaluating
the functional performance of cardiac patients. There is a moderate correlation between the functional class of
SASHKCV and MET achieved from stress test. (J HK Coll Cardiol 2020;28:51-58)
Cardiac Rehabilitation, Functional Capacity, Metabolic Equivalent, Occupational Therapy, Outcome Measure, Specific
Activity Scale
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Introduction
Cardiovascular disease (CVD) is one of the major
causes of morbidity and mortality in the world.1 In Hong
Kong, it was ranked the top three killer disease which
accounted for 3,769 (7.9%) of all registered deaths in
2018.2 CVD is largely preventable through modification
of risks factors and appropriate treatment.3 Therefore,
Hospital Authority, the major public medical service
provider in Hong Kong, formulated strategies in medical
treatment and related supportive services such as cardiac
rehabilitation programs.4 Measurement of capacity of
cardiovascular function is highly important in clinical
management which provided reference for making clinical
decision and risk stratification for cardiac patients.
Functional capacity can be measured by stress test of
aerobic capacity such as treadmill,5 while functional
performance was measured by scales. There is no unique
evaluation or assessment that can provide definite
measure and reference of capacity of cardiovascular
system.6 Apart from functional capacity evaluation,
functional performance determined by questionnaire can
be used to stratify the patients.7 Specific Activity Scale
(SAS) was designed in 1981 by Goldman.8 The interviewbased SAS is a set of standardized questions about
activities of daily living. Similar to New York Heart
Association (NYHA) classification,9 SAS classifies cardiac
patients into four functional classes based on their abilities
in performing the specific activities with symptom
consideration. Each class represents activities
corresponding a specific range of Metabolic Equivalent
(MET). This tool is used by occupational therapists to
estimate the capacity of cardiac patients according to their
functional performances. SAS has not been translated
into Chinese language. Therefore, the aim of the current
study was to cross-culturally validate the translated
Specific Activity Scale Hong Kong Chinese Version
(SASHKCV) (Appendix 1). In particular, the concurrent
validity and test-retest reliability of the SASHKCV on
patient with heart diseases in Hong Kong were studied.

Methodology
This was a prospective study in concurrent
validities and test-retest reliability of SASHKCV on
52

patients with heart diseases in Hong Kong. Having
obtained the endorsement from Professor Lee
Goldman from Columbia University, SAS was
translated into Chinese in 2016. An expert panel with
10 occupational therapists specialized in cardiac
rehabilitation for more than 10 years' experiences
from 7 Hospital Authority clusters in Hong Kong had
been formed to review the SAS and translated it into
SASHKCV with the consideration of the cultural
relevance to Hong Kong population. This Chinese
translated version was then undergone backward
translation to English by a graduate of Linguistics
and Translation from a local university. The backward
translated version was almost 100% agreed with the
original version without distorting the meaning and nature
of the activity. Day-patients and out-patients with heart
diseases were recruited from 5 cardiac rehabilitation
centres in Hong Kong between July and September 2016.
These centres provide standardized and structural cardiac
rehabilitation program, which cover more than 50% of
cardiac rehabilitation service in Hong Kong. The inclusion
criteria were: (1) proficiency in Chinese language for
reading, listening and speaking; (2) attend day or outpatient cardiac rehabilitation services; (3) stable in
cardiovascular condition without significant sign and
symptoms. Subjects who are unable to communicate in
Chinese and have cognitive deficiencies were excluded.
Those subjects with in-complete set of data also not be
studied. The subjects were classified into two groups:
Myocardial Infarction (MI) group and non-Myocardial
Infarction (non-MI) group. MI group included patients
recently diagnosed with myocardial infarction during the
initial assessment while non-MI group included patients
with other cardiac conditions such as congenital heart
disease, heart failure, arrhythmia and valvular heart
disease. All subjects were interviewed with the SASHKCV
by an occupational therapist during initial assessment.
Formal consent was obtained to ensure all the subjects
understood the purpose and potential risk in this study.
Ethics approvals were obtained from the Institutional
Review Board of the University of Hong Kong, the
Chinese University of Hong Kong and the Hospital
Authority Clinical Research Ethics Committee (IRB
reference no. UW17-221) which included all study
clusters in Hospital Authority. The first SASHKCV
was collected at initial assessment and the second
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collection will be within 7 days by phone. The data
collection period was 3 months. MET will be retrieved
from stress test during this study period. The stress
test was usually performed in a graded walking protocol
in treadmill. The results obtained was then analyzed
by using the Intraclass Correlation Coefficient (ICC)
for test-retest reliability. It was also used to investigate
the correlation between functional class from
SASHKCV and achieved MET by Analysis of Variance
(ANOVA). Both statistical tests were performed by
using SPSS version 22.

Result
There were 252 patients recruited from 5
cardiac rehabilitation centres. During the period of data
collection, some of the cases without the stress test result
or with missing data were excluded. Therefore, the total
population for study remained as 179 which composed
of 132 (73.7%) male and 47 (26.3%) female. The age
range was 30 to 87 with mean age 62.5±11.3. The MET
achieved in this study population was ranged from 1.5 to
15.8 with mean 6.13±2.93. The total population was
divided into MI group in which 124 (69.3%) patients
with recent principal diagnosis with MI and non-MI group
in which 55 (30.7%) patients with valvular disease, heart
failure and other cardiac condition. In MI group, there
were 102 (82.3%) male and 22 (17.7%) female with
age ranging from 30 to 87 (mean age 62.0±11.8). The
MET was ranged from 1.5 to 15.8 (mean 6.55±2.98). In
the non-MI group, there were 30 (54.5%) male and 25
(45.5%) female with age ranging from 37 to 84 (mean
age 63.5±10.2). The MET was ranged from 1.7 to 10.5
(mean 5.16±2.59) (Table 1). The ICC obtained from the
total population, MI group and non-MI group were as
0.944, 0.948 and 0.933 respectively. All the results were
significant and indicated very high level reliability.
Therefore, the SASHKCV can be applied in most of
different cardiac conditions (Table 2). The mean values
MET of functional class I, II, III and IV obtained in total
population were 8.4, 6.1, 4.0 and 2.1 respectively. From
the ANOVA, these four classes have distinct differences
from each other in terms of MET levels. All these results
were significant with p value <0.001 (Table 3).
Comparing MET achieved to SASHKCV functional
J HK Coll Cardiol, Vol 28

classes, moderate significant positive correlations were
observed. The Pearson Correlation Coefficient in total
population, MI group, non-MI group were -0.496,
-0.459 and -0.536 respectively. Positive correlation
implied higher functional class achieved higher MET level.
Negative values were obtained as class I has a higher
function than class IV. This implied that class I has a
higher achieved MET than class IV (Table 4).

Discussion
In SASHKCV, the activity content was not
altered. Although tasks like shovel snow and skiing
are not relevant in Hong Kong, a person might
perform these activities outside Hong Kong during
vacation. The assessment tool might also be applied
to Chinese in Mainland China living in mid-north
region with snowy weather. Furthermore, the
completion of the level was counted from any one
of the many activities in the activity list. The activity
'shovel snow' was still applicable to the Chinese
population. During the translation process of the SAS
scale, the working group standardized the process
performed in normal circumstance. The translated version
can eliminate variations among therapists' interpretation

Table 1. Demographic characteristics of study
population
Characteristics

Mean

SD

Total population n=179
Age
Male 132 (73.7%)
Female 47 (26.3%)
MET

62.5
60.9
66.8
6.13

11.3
10.7
12.0
2.93

MI group n=124
Age
MET

62.0
6.55

11.8
2.98

Non-MI group n=55
Age
MET

63.5
5.16

10.2
2.59

SD: Standard Deviation; MI: Myocardial Infarction, MET:
Metabolic Equivalent
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Table 2. Test-retest reliability of the SASHKCV
Overall subject
(n=179)
SASHKCV retest

1.0
2.0
3.0
4.0

Total

1.0

SASHKCV test
2.0
3.0

32
3
0
0
35

2
107
1
0
110

0
3
27
0
30

Total
4.0
0
0
0
4
4

34
113
28
4
179

ICC(3,k) absolute agreement is 0.944 with p<0.001
Chi square x2=475.382, df=9, p<0.001
Pearson correlation r=0.944, p<0.001
MI group
(n=124)

1.0
SASHKCV retest

SASHKCV test
2.0
3.0

Total
4.0

1.0

27

1

0

0

28

2.0

1

73

2

0

76

3.0

0

1

19

0

20

4.0

0

0

0

0

0

28

75

21

0

124

Total

ICC(3,k) absolute agreement is 0.948 with p<0.001
Chi square x2=214.322, df=4, p<0.001
Pearson correlation r=0.948, p<0.001
Non MI group
(n=55)
SASHKCV retest

1.0

SASHKCV test
2.0
3.0

Total
4.0

1.0

5

1

0

0

6

2.0

2

34

1

0

37

3.0

0

0

8

0

8

4.0

0

0

0

4

4

7

35

9

4

55

Total
ICC(3,k) absolute agreement is 0.933 with p<0.001
Chi square x2=132.0, df=9, p<0.001
Pearson correlation r=0.932, p<0.001

SASHKCV: Specific Activity Scale Hong Kong Chinese Version; MI: Myocardial Infarction
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and to enhance administration of SASHKCV by patients
themselves. For example, a patient is required to perform
stair climbing without holding a handrail and perform the
tasks in an appropriate duration about 10 minutes.
Furthermore, the distance and weights in metric system
had been added together with imperial system in
SASHKCV. In other words, pound (lb) and kilogram
(kg) were stated together same as mile per hour (mph)
and kilometer per hour (km/h) were listed together to
facilitate interpretation according to the systems used in

the society. At the same time, standardization may help
to reduce variations between therapists in conducting
SASHKCV. MET is commonly used to describe the
functional capacity of cardiac patients.10 Since many activities
in self-care, household, occupation, leisure and sports
were calibrated with MET values, the calibrated MET
can be used to compare achieved MET of patient.11 The
results obtained are used in activity prescription for cardiac
patients in order to resume daily living demand after
cardiac events.12 In general, patients are able to cope

Table 3. Achieved MET in the SASHKCV classes
MI group
(n=124)
MET level
SASHKCV Class

Non-MI group
(n=55)
MET level

Total
(n=179)
MET level

Mean

SD

Mean

SD

Mean

SD

1.0

8.6

3.21

7.3

2.91

8.4

3.15

II. Patient can perform to completion any
activity requiring 5 METs but cannot or
does not perform to completion activities
requiring 7 METs

2.0

6.4

2.44

5.5

2.38

6.1

2.45

III. Patient can perform to completion any
activity requiring 2 METs but cannot or
does not perform to completion any
activities requiring 5 METs

3.0

4.3

2.66

3.3

1.27

4.0

2.35

IV. Patient cannot or does not perform to
completion activities requiring 2 METs

4.0

0

0.00

2.1

0.35

2.1

0.35

I.

Patient can perform to completion any
activity requiring 7 METs

p value

<0.001*

<0.001*

<0.001*

*test of difference among the 4 classes of SASHKCV by ANOVA
MET: Metabolic Equivalent; SASHKCV: Specific Activity Scale Hong Kong Chinese Version; MI: Myocardial Infarction

Table 4. Pearson correlation coefficient between SASHKCV and achieved MET
MI group
(n=124)

Non-MI group
(n=55)

Total
(n=179)

-0.459*

-0.536*

-0.496*

Pearson correlation coefficient
*p<0.001

SASHKCV: Specific Activity Scale Hong Kong Chinese Version; MET: Metabolic Equivalent; MI: Myocardial Infarction
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with those activities within the achieved MET in stress
test.13 The activities in SASHKCV were well defined in
actual requirement such as the pacing and loading for
patient to make accurate judgement and valid data from
medical professional as reference. It had collective
activities in certain MET range, any one of these activities
performed means the patient's functional capacity could
be achieved. Activities such as walking in different speed
and weight carrying were common in daily life. During
daily practice, not every patient is arranged for the
functional capacity evaluation due to limited resources,
time cost and professional staff requirements. The
advantages of the self-reported test are that it is
easily administered and low costing in terms of
manpower. Another benefit is that it is more realistic
to patient's daily life role and actual performance in
daily living activities. On the other hand, functional
performance questionnaire is a complimentary
assessment with objective evaluation. For example,
some cases may be afraid of treadmill test due to
various musculoskeletal issues such as knee pain or
not habituated to the treadmill. The performance might
be underestimated and therefore medical professionals
were unable to obtain accurate references. Stress test
was still valuable because the ECG could be recorded
during the test while the SASHKCV could not provide
this ECG information.14 As a result, stress test and
questionnaire in capacity were complimentary in
clinical evaluation. The SASHKCV could be used for
risk stratification in clinical evaluation. Patients with
cardiac diseases were classified into four different
functional levels. If the patient reported that he or she
can perform class I activities, that meant the MET
level estimated was 7 or above. Each class represented
a specific range of MET level. The classification could
facilitate therapists in planning more specific and tailormade treatment to patients; and provide supplementary
data for functional performance evaluation. SASHKCV
is a self-report questionnaire and can be performed in
phone interview or tele-media. Therefore, assessment
could be performed during situations like pandemic of
COVID-19 where most services were suspended and
reduced social contact. Therapists could provide safety
advice in dealing with patient's daily work demand
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according to the functional class as each class
resembling a specific range of MET. Therefore, the
accuracy and safety in activity prescription could be
enhanced. As a result, SASHKCV served as assessment
and outcome measure for tele-rehabilitation service if
the patient had the difficulty in access of cardiac
rehabilitation service, especially for those living far
away from the centre. Pre and post phone interview
can be adopted to estimate the outcome of the
rehabilitation program or over a period of time. Our
results showed that the SASHKCV is a valid, reliable
and standardized functional assessment tool. The test
re-test reliability of the SASHKCV was very high
especially for the MI group. Even the non-MI group
had mixed cardiac conditions, the test-retest was also
satisfactory. This indicated that it is a reliable tool
can be applied to various cardiac conditions. The
correlation between the SASHKCV and exercise stress
testing was moderate in magnitude. This result was
expected and similar to the original version of SAS, as
well as other functional assessment tools such as 6minute walk test. 15 Similar correlations was also
obtained from the validation study on NYHA
classification.16 The discrepancy might be attributed
to the difference between functional capacity tests and
the actual functional performance. From clinical
observation, some participants were not accustomed
to the stress test in a laboratory environment, whereas
SASHKCV measures the functional performance that
a person actually performed in real life situations in
accordance with the metabolic expenditure values of
those activities. However, results of a self-reported
SASHKCV might be affected by various factors such
as self-interpretation of symptoms and self-report in
completion of functional activities. A moderate
correlation between functional class and MET was
expected. To conclude, both evaluation methods were
adopted in rehabilitation program in order to reflect
the true capacity by supplementing each other. For
the correlational study between functional class and
MET, the actual time of treadmill test was not used. It
is because there are many different protocols for the
treadmill test such as Bruce and modified Bruce.
Different stages are set in different protocols. For
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example, Bruce has fewer stages than modified Bruce
to reach the same speed and inclination of the treadmill.
MET was used in correlation with functional class
rather than duration of time. In this study, we separated
the patients into two groups like the MI group
contributing most of subjects. The other group was
non-MI group with different heart related diseases
including congenital heart disease, heart failure,
arrhythmia, valvular heart disease. It was recommended
to recruit more other specific patient groups, for
example, congestive heart failure, atrial fibrillation or
valvular heart disease for further study. Although the
results of the mixed group were sound and significant,
more differentiation in diagnostic groups could be tested
to provide more precise results. Moreover, the number
of subjects in class IV of SASHKCV was comparatively
small. This might be due to the accessibility of
rehabilitation for low functional level patients was
comparatively difficult than those with higher
functional level. They might not be referred as the
travelling difficulty. Sometimes they also need
companion of family members, this will hinder low
functional patient to access rehabilitation service. The
limited number in class IV could be one of the limitation
to achieve better correlation between functional class
and MET achieved. Our study has another limitation.
For example, the number of patients in each class was
not balanced which was relatively low in class IV.
Further larger scale study may develop better
generalization to the usage of the SASHKCV.

Conclusion
This study demonstrated that the SASHKCV is a
valid and reliable tool to assess the functional performance
of Chinese people with various cardiac diseases. It is an
easy self-administered evaluation tool with cultural
relevance to the local population. SASHKCV can help
clinicians retrieve more precise and comprehensive
information regarding the onset of cardiovascular
symptoms during the performance of daily activities in
real life situations. It can also serve as an outcome
measure for cardiac rehabilitation, and a quick reference
on the impact of cardiac diseases on daily activities.

J HK Coll Cardiol, Vol 28
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Appendix 1:

(Specific Activity Scale Hong Kong Chinese Version, SASHKCV)

1.
2.

(4.2-5.2 METs)
(5-5.5 METs)
(a)
(b)
(c)
(d)

(5-5.5 METs
(5.6 METs)
(5-6 METs)
6.4
(5-6 METs)
24
10.9

4

3.
(a)
(b)
(c)
(d)
4.
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
5.

80

36.4

2
3

4

(10 METs)

(8 METs)
(7 METs)
(7-10 METs)

5

8

(9 METs)
(3.6-4.2 METs)
(3.9-5 METs)
(4.2 METs)
(4.4 METs)
(3.7 METs)
2.5
4
(3-3.5 METs)
(3-4.4 METs)
(
) (4.5 METs)
(4 METs)
(2-2.3 METs)
≥7
≥5
≥2

≥2

5

≥7
≥5

METs
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